WEST Rvfine Search 



http://westbrs:8002/bin/cgi-bin/PreSear 



| Help "| | Logout Interrupt | 



Main Menu 


Search Form 


Posting Counts 


Show S Numbers 


Edits Numbers 


Preferences 


Oases 



Search Results - 



Term 


Documents 


SOUND.DWPI,TDBD,EPAB,JPAB,USPT,PGPB. 


345664 


SOUNDS.DWPI,TDBD,EPAB,JPAB,USPT,PGPB. 


53016 


(8 AND SOUND).USPT,PGPB,JPAB,EPAB,DWPI,TDBD. 


2 


(L8 AND SOUND).USPT,PGPB,JPAB,EPAB,DWPI,TDBD. 


2 



HJS ; Ratent^Full~!^xt Database!^ 1 h| ' 
US Pre-Grant Putpication Full-Text Database 
jfcjPQ Abstracts Database ^JL. M 
tEPOf\bstracts DltabasF * 
jiDerwent World Patents Index i 
IlBMifechnfeal Disfelosul^Bulltins^ ^ - - 



I 



Database: 



Search: 



L9 



Refine Search 



Clear 



Search History 



DATE: Thursday, October 17, 2002 



Printable Copy Create Case 



WEST Pefine Search 



http://westbrs:8002/bin/cgi-bin/PreSear 



Set Name Query 
side by side 

DB=USPT,PGPB f JPAB,EPAB,DWPI,TDBD; THES= ASSIGNEE; 
PLUR=YES; OP=ADJ 



Hit Count Set Name 
result set 



L9 


L8 and sound 


2 


L9 


L8 


L7 and filter$3 


2 


L8 


L7 


11 and L6 


3 


L7 


L6 


L4 and noise 


3102 


L6 


L5 


13 andL4 


3 


L5 


L4 


material near2 flow 


86440 


L4 


L3 


11 and L2 


30 


L3 


L2 


crop 


85209 


L2 


LI 


harvest$3 near2 machine near2 sensor 


50 


LI 



END OF SEARCH HISTORY 



Record Display Form 



http://westbrs: 8002/bin/gate.exe?f=doc&. . ._2=&p_doc_3=&p_doc_4=&p_doc_5=&p_do 




□ 



Generate Collection 



Print 



L7: Entry 2 of 3 



File: USPT 



Feb 27, 2001 



DOCUMENT- IDENTIFIER: US 6192664 Bl 

TITLE: Harvester with crop flow rate sensor 



Abstract Text (1) : 

An agricultural harvesting machine, such as a combine harvester comprising a header 
for collecting crop material from a field, an auger and straw elevator for conveying 
the collected crop into the harvesting machine and a threshing and cleaning system. 
The harvesting machine is equipped with a sensor for sensing the flow rate of at 
least a portion of the collected crop. The sensor is provided with dampening system 
for dampening mechanical vibrations caused by the header, the auger and the cleaning 
and threshing system. The sensor comprises an idler sprocket that senses the torque 
transmitted by a chain transmission upon a conveyor, such as the transverse conveyor 
of a header. The dampening system involves an inertia wheel attached to the driving 
sprocket of the chain transmission, an elastic coupling and further inertia wheel 
driven by the primary drive shaft of the header. 

Brief Summary Text (6) : 

It is also known to monitor the load on one or more components of the harvester for 
automatically adjusting the settings thereof. Such settings may involve the travel 
speed of the harvester over the field or the speed of one of the crop processing 
apparatus inside the harvester, such as the threshing drum speed in case of a 
combine harvester. A prior art apparatus that has been used for predicting the total 
load on the crop processing apparatus measures the rate of incoming crop material at 
the header of a combine harvester. The header is equipped with a transverse auger 
that conveys cut crop material to the mouth of a straw elevator registering w ith 
the center of the header. The power required for rotating the auger is proportional 
to the mass flow rate of the incoming material and can be derived from the force on 
an idler sprocket in the chain transmission of the auger. A closed vessel, filled 
with hydraulic oil, and sealed with a rubber sheet was installed below the idler. 
The idler sprocket was mounted on a lever having an arm that engages the outer 
surface of the rubber sheet. The pressure of the arm on the sheet and hence the oil 
pressure in the vessel is directly related to the force on the sprocket and 
consequently to the torque used for rotating the auger. The pressure in the vessel 
is measured by an electric pressure transducer, which provides a good indication of 
the force on the idler sprocket. However this signal suffers from substantial noise 
caused by the other components of the header. Moreover the lever mounting of the 
idler was easily jammed by stray straw which accumulated onto and behind the lever. 

Brief Summary Text (8) : 

Therefore it is an object of the present invention to provide a harvester equipped 
with means for measuring loads on components thereof for establishing the quantity 
of crop material passing at a particular location of the harvester, said means not 
suffering from excessive noise caused by surrounding components of the harvester. 

Brief Summary Text (15) : 

Advantageously, the dampening means may be applied to a configuration comprising a 
sensor measuring the power taken up by a conveyor drive line. Such sensor generates 
a signal which is characteristic for the mass flow rate of the material transported 
by the conveyor. The dampening means may be constituted by a flywheel or inertia 
wheel, which may be driven via a flexible coupling by another inertia wheel. 



Brief Summary Text (16) 
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The conveyor drive line may be a belt transmission comprising a pair of sheaves and 
a belt, or a chain transmission comprising a pair of sprocket wheels and a chain. 
The flow rate sensor may then sense the force induced on an idler wheel or sprocket 
by the belt or chain of the transmission. Such force is proportional to the torque 
transmitted by the transmission, which force in turn is proportional to the mass 
flow rate of the material transported by the conveyor. 

Drawing Description Text (7) : 

FIG. 5 is a graph representing the noise sensed by the measuring device of FIG. 2. 
Detailed Description Text (17) : 

FIG. 5 shows a graph 95 of the signal of the pressure transducer 7 9 generated when 
the auger drive sprocket 64 is attached directly to a standard sheave of the sickle 
bar drive line, without the use of inertia wheels or an intermediate flexible 
coupling. The prominent high frequency noise follows from the to-and-fro movement of 
the sickle bar 17. The auger torque signal 95 was measured with an empty running 
header 14 . 

Detailed Description Text (18) : 

Graph 96 represents the signal of the same transducer 79 after installation of the 
inertia wheel 90, the flexible coupling 87 and the thickened sheave 58. The high 
frequency noise with its high amplitude has disappeared and there only remains a 
smaller disturbance from the rotation of the inertia wheel 90 itself, due to an 
imperfect alignment of the inertia wheel 90 and the drive sprocket 64 with respect 
to the drive shaft 50. This noise may be reduced by a better alignment of these 
components . 
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ART-UNIT: 361 

PRIMARY -EXAMINER: Pezzuto; Robert E. 



ABSTRACT : 

An agricultural harvesting machine, such as a combine harvester comprising a header 
for collecting crop material from a field, an auger and straw elevator for conveying 
the collected crop into the harvesting machine and a threshing and cleaning system. 
The harvesting machine is equipped with a sensor for sensing the flow rate of at 
least a portion of the collected crop. The sensor is provided with dampening system 
for dampening mechanical vibrations caused by the header, the auger and the cleaning 
and threshing system. The sensor comprises an idler sprocket that senses the torque 
transmitted by a chain transmission upon a conveyor, such as the transverse conveyor 
of a header. The dampening system involves an inertia wheel attached to the driving 
sprocket of the chain transmission, an elastic coupling and further inertia wheel 
driven by the primary drive shaft of the header. 



15 Claims, 5 Drawing figures 
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ART-UNIT: 361 

PRIMARY-EXAMINER: Will; Thomas B. 
ASSISTANT-EXAMINER: Kovacs; Arpad Fabian 

ABSTRACT : 

The invention relates to a sensor for determining the structure-borne sound 
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vibrations generated by the impingement of grains on a pulse detector in an 
agricultural machine for harvesting crops and to a device for operational monitoring 
of the sensor and improved signal evaluation. 

Such sensors are used to monitor threshing and separating performance at various 
points in a harvesting machine. Depending on the area of application, various forms 
of a pulse detector are used. These can have the shape of a plate, a tube, a rod or 
other similar profiles. Attached to these detectors are vibration detectors. A 
particularly strong connection between the vibration detector and the pulse detector 
is achieved by using a piezo-ceramic vibration sensor and its attachment by means of 
a screw connection. 



2 5 Claims, 8 Drawing figures 
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File: USPT 



Nov 14, 2000 



DOCUMENT- IDENTIFIER: US 6146268 A 
TITLE : Sensor for harvesting machines 



Brief Summary Text (2) : 

The present invention relates generally to agricultural machinery and, more 
particularly, to improvements to harvesting machines. The improvement relates 
specifically to a sensor for detecting structure-borne noise vibrations, which are 
generated by the impingement of harvested material on a pulse detector, and to means 
for improving and monitoring the operation of the sensor. 

Brief Summary Text (3) : 

A sensor is known from German Patent 24 48 745. To measure the lost grains at the 
discharge ends of straw walkers and in grain separation or cleaning devices, steeply 
inclined pulse detector plates are attached via damping members over the entire 
conveyor width. An elector-acoustic converter is attached to the underside of these 
plates by means of a spring clamp. The residual or lost grains present in the flow 
of material drop onto the pulse detector plates and cause vibrations, which the 
pulse detector plates convey to the electro-acoustic converter. The plates are 
connected via the converter casing to a microphone and convert the vibrations into 
an electrical signal. The vibrations are transmitted over a plurality of coupling 
points. Due to its construction and the manufacturing steps entailed therewith, as 
well as the influences of corrosion, dirt and other items, each coupling point 
represents a weak point in the sensor. The signal sensitivity of this sensor is 
therefore inconsistent and is subject to fluctuations determined by aging. 

Brief Summary Text (23) : 

An additional advantage of the invention is the simplicity with which the sensor 
attaches to the harvesting machine . 

Brief Summary Text (24) : 

It is known in the art to connect a sensor to the harvesting machine via vibration 
dampers. This attachment damps the vibratory performance of the pulse detector. It 
has therefore proved particularly advantageous to use the vibration- sensor as a 
connecting member between a vibration damper and the pulse detector. The vibration 
damper is then connected to the harvesting machine via a securing means. The 
vibration sensor then, in addition to determining structure -borne noise vibrations, 
also takes over part of the function of securing the pulse detector in the 
harvesting machine. 

Brief Summary Text (25) : 

Another embodiment according to the invention enables the connecting member between 
the pulse detector and the vibration sensor to be connected to the harvesting 
machine via vibration damping material, such as a rubber bushing socket. A 
structural part, which permits a certain spacing between the pulse detector and the 
vibration sensor, can also serve this purpose. 

Drawing Description Text (9) : 

FIG. 7 is a front view similar to FIG. 5, but illustrating the sensor with the pulse 
detector located in the direction of the flow of harvested material, and a 
connecting member which is connected to a vibration-damper; and 
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Detailed Description Text (3) : 

In FIG. 2, the vibration sensor 1 is screwed directly to a plate-shaped pulse 
detector 10. The pulse detector 10 is formed by a plate, which extends across part 
of or the whole width of the separator or threshing unit, and is preferably located 
vertically to the flow of harvested material . The vibration sensor 1 is screwed by a 
flat head screw 11 through the bore 7 to the pulse detector 10. The screw head 1 5 
has a diameter which corresponds approximately to that of the diameter of the 
coupling surface, which results in a uniform surface pressure. An electronic 
evaluation system 12 is coupled directly to the vibration sensor 1, allowing weak 
measurement signals to be transmitted directly to the electronic evaluation system 
12 without notable losses. The measurement signals are then transmitted via the 
signal line 13 communication network 40, or bus system 41 to a subsequent evaluation 
unit 12A, operational testing unit 38 or display unit 39. 

Detailed Description Text (4) : 

In FIG. 3, the vibration sensor 1 is shown in conjunction with a tubular pulse 
detector 14. The pulse detector 14 extends over part of or over the totality of the 
separator or threshing unit width. The pulse detector 14 can also extend beyond the 
separator or threshing unit width so that the vibration sensor 1 is not exposed 
directly to the flow of material . An adapter 16, which contains a centrally located 
bore 18, is pressed into one tube end. The vibration sensor 1 is fastened with the 
aid of an elongate screw 17 into the bore 18. 

Detailed Description Text (6) : 

Securing members 19 are attached to the ends of the pulse detector 10. These 
securing members 19 connect the sensor 2 3 to the harvesting machine by vibration 
dampers 20. A multiple flange 22, shown at the top of FIG. 4, serves to stabilize 
the pulse detector 10 and also provides a guide for conductors 24. 

Detailed Description Text (7) : 

FIG. 5 shows a rod-like or cylindrical pulse detector 25 connected directly to a 
vibration sensor 1 with the aid of a headless screw 26. The headless screw 26 has a 
bore on its unthreaded end extending vertically to the longitudinal axis of the 
cylindrical pulse detector 25. The bore provides a means by which the vibration 
sensor 1 and pulse detector 25 is connected. The headless screw 26 with the pulse 
detector 25 is thrust through the vibration sensor 1 and screwed to a structural 
part 29, cast into a vibration damper 28, and provided with an internal thread. The 
peripheral surface of the pulse detector 25 is connected with a specific surface 
pressure to the vibration sensor 1 via the tightening moment of this screw 
connection. A further structural part 30 with a threaded pin is also cast into the 
vibration damper 28. By means of this threaded pin the sensor 23 can be connected 
directly to the harvesting machine via a retaining bracket 31. In conjunction with a 
cylindrical pulse detector 25, it has proven to be particularly advantageous if the 
coupling point is a direct connection of the vibration sensor 1 with the peripheral 
surface of the pulse detector 25. As a rule, pulse detectors 25 are inserted 
vertically to the direction of the flow of the harvested material crop. The pulse 
detector 25 is then stimulated radially by the material to be measured. This 
stimulation can be introduced via a structural part directly into the vibration 
center. The structural part may be, for example, the above described headless screw 
26. The pulse detector 25 is secured directly to the vibration sensor 1 by means of 
the threaded portion on the structural part. The peripheral surface then has direct 
contact with the coupling surface 2 . 

Detailed Description Text (9) : 

FIG. 7 shows another way in which the sensor 23 can be attached in a harvesting 
machine. A pulse detector 32 has an angled end profile with any cross -sectional 
shape. In this case the pulse detector 32 is located in the direction of the flow of 
harvested material . The bevels 37 at the ends of the pulse detector 32 prevent any 
straw or weeds in the flow of harvested crop from being broken up and deposited at 
the pulse detector 32. A plate 35 is, for example, a guide and stabilizing plate in 
a mower harvester's cleaning device, aligned in the direction of material flow . It 
extends over the entire width of the cleaning device and can serve as a securing 
means for one or more of the sensors 23 according to this embodiment of the 
invention. The sensor 23 is held in a hole in the plate 35 by a vibration-damping 
bushing 33 having an internal diameter which is greater than the screw diameter 
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selected for the connection. A structural part 34 is welded, soldered or otherwise 
fixed directly to the pulse detector 32. The part 34 has a head 36 with a diameter 
greater than the internal diameter of the socket of bushing 33. The structural part 
34 has, over a length shorter than the thickness of the bushing socket 33, a 
diameter which roughly corresponds to the internal diameter of the bushing socket 
33. The structural part then tapers to the screw diameter selected for the 
connection and terminates in a thread. By means of this thread and a nut 27, the 
pulse detector is screwed to the vibration sensor. Due to the special design of the 
structural part 34, the bushing socket 33 is compressed when screwed to the 
vibration sensor 1. The sensor 23 is thus held on the plate 35 and secured against 
rotation. 

Detailed Description Text (10) : 

Furthermore, the pulse detector 32 communicates directly with the coupling surface 2 
of the vibration sensor 23 via the structural part 34. The single coupling point is 
particularly advantageous because by means of a single screw connection the sensor 
23 can be brought directly into contact with the pulse detector 32. Only one 
tightening moment need be taken into account during assembly. This type of 
attachment has the further advantage that the sensor 23 only slightly hinders the 
flow of harvested material, and the vibration sensor 1 and the mounted electronic 
evaluation system 12 are effectively protected against contamination. 

CLAIMS : 

19. A harvesting machine according to claim 14, including a plurality of sensors on 
the harvesting machine, and wherein the operational testing is carried out 
simultaneously on the sensors. 

20. A harvesting machine according to claim 14, including a plurality of sensors on 
the harvesting machine, and wherein the operational testing on the sensors is 
carried out according to a preselected sequence. 
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L9: Entry 2 of 2 



File: USPT 



Nov 14, 2000 



DOCUMENT- IDENTIFIER: US 6146268 A 
TITLE : Sensor for harvesting machines 



Abstract Text (1) : 

The invention relates to a sensor for determining the structure-borne sound 
vibrations generated by the impingement of grains on a pulse detector in an 
agricultural machine for harvesting crops and to a device for operational monitoring 
of the sensor and improved signal evaluation. 

Brief Summary Text (2) : 

The present invention relates generally to agricultural machinery and, more 
particularly, to improvements to harvesting machines. The improvement relates 
specifically to a sensor for detecting structure -borne noise vibrations, which are 
generated by the impingement of harvested material on a pulse detector, and to means 
for improving and monitoring the operation of the sensor. 

Brief Summary Text (3) : 

A sensor is known from German Patent 24 48 745. To measure the lost grains at the 
discharge ends of straw walkers and in grain separation or cleaning devices, steeply 
inclined pulse detector plates are attached via damping members over the entire 
conveyor width. An elector-acoustic converter is attached to the underside of these 
plates by means of a spring clamp. The residual or lost grains present in the flow 
of material drop onto the pulse detector plates and cause vibrations, which the 
pulse detector plates convey to the electro-acoustic converter. The plates are 
connected via the converter casing to a microphone and convert the vibrations into 
an electrical signal. The vibrations are transmitted over a plurality of coupling 
points. Due to its construction and the manufacturing steps entailed therewith, as 
well as the influences of corrosion, dirt and other items, each coupling point 
represents a weak point in the sensor. The signal sensitivity of this sensor is 
therefore inconsistent and is subject to fluctuations determined by aging. 

Brief Summary Text (4) : 

Another loss sensor is known from German Patent 37 31 080. This sensor has only one 
coupling point. A piezo quartz is attached directly to the counter side of the pulse 
detector surface. The connection between the piezo quartz and a striker surface is 
produced by means of a soldering or adhesive point. This connection has at least a 
few serious drawbacks. When there are large mechanical or thermal stresses on the 
pulse detector surface, such as those which may occur during cleaning, adjustment or 
repair of the screens or walkers, the property of the adhesive or soldered 
connection to couple sound vibrations is altered. Furthermore, with such a 
connection, aging phenomena are of importance. These alterations are difficult to 
understand or detect and require the intervention of a specialist for their 
monitoring. Under certain circumstances, the connection may be destroyed by foreign 
bodies impinging on the striker surface. Reinstatement of the connection requires 
complete dismantling and recalibration of the sensor. Therefore for reasons of time 
and technical skill, in most cases of breakdown the entire sensor is changed, which 
leads to unnecessary costs. 



Brief Summary Text (12) : 

The vibration of the pulse detector is introduced directly into the vibration 
sensor. Due to its inertia, a seismic mass exerts pressure, depending on the 
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amplitude and frequency of the stimulating vibration, on an annular piezo-ceramic 
component which lies around the coupling connection. The force acting on the 
piezo-ceramic effects a charge displacement within the piezo-ceramic, and thus 
produces a measurable electrical voltage between the top and the underside of the 
ceramic. This voltage is taken off via contact plates and passed to amplifier, 
filter and integrator circuits. 

Brief Summary Text (23) : 

An additional advantage of the invention is the simplicity with which the sensor 
attaches to the harvesting machine . 

Brief Summary Text (24) : 

It is known in the art to connect a sensor to the harvesting machine via vibration 
dampers. This attachment damps the vibratory performance of the pulse detector. It 
has therefore proved particularly advantageous to use the vibration- sensor as a 
connecting member between a vibration damper and the pulse detector. The vibration 
damper is then connected to the harvesting machine via a securing means. The 
vibration sensor then, in addition to determining structure -borne noise vibrations, 
also takes over part of the function of securing the pulse detector in the 
harvesting machine. 

Brief Summary Text (25) : 

Another embodiment according to the invention enables the connecting member between 
the pulse detector and the vibration sensor to be connected to the harvesting 
machine via vibration damping material, such as a rubber bushing socket. A 
structural part, which permits a certain spacing between the pulse detector and the 
vibration sensor, can also serve this purpose. 

Drawing Description Text (9) : 

FIG. 7 is a front view similar to FIG. 5, but illustrating the sensor with the pulse 
detector located in the direction of the flow of harvested material, and a 
connecting member which is connected to a vibration-damper; and 

Detailed Description Text (2) : 

FIG. 1 is a schematic view of a vibration sensor 1 which can be directly connected 
to a pulse detector (various embodiments of which are hereafter described) via the 
vibration sensor's bore 7. Vibrations are generated by means of particles of 
harvested material dropping onto the pulse detector, e.g. 10, which are transmitted 
via a coupling surface 2 directly into the vibration sensor 1. The coupling surface 
1 is one means for communicating the pulse detector with the piezoelectric vibration 
sensor, the coupling surface 1 may also act in concert with a structural part 29, as 
discussed below, for communicating the pulse detector with the piezoelectric 
vibration sensor. A metal sleeve 3 transmits the vibration to a piezo-ceramic ring 4 
provided on both sides with contact rings 8. Due to the inertia of the mass 5 
located above the piezo-ceramic ring 4, forces are exerted in the rhythm of the 
vibrations on the piezo-ceramic 4. These forces produce a displacement in the 
piezo-ceramic 4, and thus produce a measurable electrical voltage between the top 
and bottom of the ceramic. The electrical voltage is taken off via the contact ring 
8, and are available as a measurement signal at the plug-in contacts 9. This voltage 
is passed to amplifier, filter and integrator circuits. 

Detailed Description Text (3) : 

In FIG. 2, the vibration sensor 1 is screwed directly to a plate-shaped pulse 
detector 10. The pulse detector 10 is formed by a plate, which extends across part 
of or the whole width of the separator or threshing unit, and is preferably located 
vertically to the flow of harvested material . The vibration sensor 1 is screwed by a 
flat head screw 11 through the bore 7 to the pulse detector 10. The screw head 1 5 
has a diameter which corresponds approximately to that of the diameter of the 
coupling surface, which results in a uniform surface pressure. An electronic 
evaluation system 12 is coupled directly to the vibration sensor 1, allowing weak 
measurement signals to be transmitted directly to the electronic evaluation system 
12 without notable losses. The measurement signals are then transmitted via the 
signal line 13 communication network 40, or bus system 41 to a subsequent evaluation 
unit 12A, operational testing unit 38 or display unit 39. 
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Detailed Description Text (4) : 

In FIG. 3, the vibration sensor 1 is shown in conjunction with a tubular pulse 
detector 14. The pulse detector 14 extends over part of or over the totality of the 
separator or threshing unit width. The pulse detector 14 can also extend beyond the 
separator or threshing unit width so that the vibration sensor 1 is not exposed 
directly to the flow of material . An adapter 16, which contains a centrally located 
bore 18, is pressed into one tube end. The vibration sensor 1 is fastened with the 
aid of an elongate screw 17 into the bore 18. 

Detailed Description Text (6) : 

Securing members 19 are attached to the ends of the pulse detector 10. These 
securing members 19 connect the sensor 2 3 to the harvesting machine by vibration 
dampers 20. A multiple flange 22, shown at the top of FIG. 4, serves to stabilize 
the pulse detector 10 and also provides a guide for conductors 24. 

Detailed Description Text (7) : 

FIG. 5 shows a rod-like or cylindrical pulse detector 25 connected directly to a 
vibration sensor 1 with the aid of a headless screw 26. The headless screw 26 has a 
bore on its unthreaded end extending vertically to the longitudinal axis of the 
cylindrical pulse detector 25. The bore provides a means by which the vibration 
sensor 1 and pulse detector 25 is connected. The headless screw 26 with the pulse 
detector 25 is thrust through the vibration sensor 1 and screwed to a structural 
part 29, cast into a vibration damper 28, and provided with an internal thread. The 
peripheral surface of the pulse detector 25 is connected with a specific surface 
pressure to the vibration sensor 1 via the tightening moment of this screw 
connection. A further structural part 30 with a threaded pin is also cast into the 
vibration damper 28. By means of this threaded pin the sensor 23 can be connected 
directly to the harvesting machine via a retaining bracket 31. In conjunction with a 
cylindrical pulse detector 25, it has proven to be particularly advantageous if the 
coupling point is a direct connection of the vibration sensor 1 with the peripheral 
surface of the pulse detector 25. As a rule, pulse detectors 25 are inserted 
vertically to the direction of the flow of the harvested material crop. The pulse 
detector 25 is then stimulated radially by the material to be measured. This 
stimulation can be introduced via a structural part directly into the vibration 
center. The structural part may be, for example, the above described headless screw 
26. The pulse detector 25 is secured directly to the vibration sensor 1 by means of 
the threaded portion on the structural part. The peripheral surface then has direct 
contact with the coupling surface 2. 

Detailed Description Text (9) : 

FIG. 7 shows another way in which the sensor 2 3 can be attached in a harvesting 
machine. A pulse detector 32 has an angled end profile with any cross -sectional 
shape. In this case the pulse detector 32 is located in the direction of the flow of 
harvested material . The bevels 37 at the ends of the pulse detector 32 prevent any 
straw or weeds in the flow of harvested crop from being broken up and deposited at 
the pulse detector 32. A plate 35 is, for example, a guide and stabilizing plate in 
a mower harvester's cleaning device, aligned in the direction of material flow . It 
extends over the entire width of the cleaning device and can serve as a securing 
means for one or more of the sensors 2 3 according to this embodiment of the 
invention. The sensor 2 3 is held in a hole in the plate 3 5 by a vibration-damping 
bushing 3 3 having an internal diameter which is greater than the screw diameter 
selected for the connection. A structural part 34 is welded, soldered or otherwise 
fixed directly to the pulse detector 32. The part 34 has a head 36 with a diameter 
greater than the internal diameter of the socket of bushing 33. The structural part 
34 has, over a length shorter than the thickness of the bushing socket 33, a 
diameter which roughly corresponds to the internal diameter of the bushing socket 
33. The structural part then tapers to the screw diameter selected for the 
connection and terminates in a thread. By means of this thread and a nut 27, the 
pulse detector is screwed to the vibration sensor. Due to the special design of the 
structural part 34, the bushing socket 33 is compressed when screwed to the 
vibration sensor 1. The sensor 2 3 is thus held on the plate 3 5 and secured against 
rotation. 

Detailed Description Text (10) : 

Furthermore, the pulse detector 32 communicates directly with the coupling surface 2 
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of the vibration sensor 23 via the structural part 34. The single coupling point is 
particularly advantageous because by means of a single screw connection the sensor 
23 can be brought directly into contact with the pulse detector 32. Only one 
tightening moment need be taken into. account during assembly. This type of 
attachment has the further advantage that the sensor 23 only slightly hinders the 
flow of harvested material, and the vibration sensor 1 and the mounted electronic 
evaluation system 12 are effectively protected against contamination. 

Detailed Description Text (12) : 

The evaluation unit 12 of the vibration sensor 1 signals includes a pass filter . The 
operational range of the filter is variable and may be preselected for various types 
of harvested material by means of a preselector circuit. The entire operational 
range is preferably sub-divided into partial ranges. The arrangement is such that a 
diagnostic partial range is available where the basic vibrations of the attachment 
and structure of the sensor 23 can be determined in a defined state of stimulation. 
The vibrations detected can be intermediately stored in storage means 40 and used as 
a desired value for further operational tests. The basic vibrations are not 
automatically stored, which is only carried out after the initial assembly or after 
any necessary repair to the sensor 23. 

CLAIMS : 

19. A harvesting machine according to claim 14, including a plurality of sensors on 
the harvesting machine, and wherein the operational testing is carried out 
simultaneously on the sensors. 

20. A harvesting machine according to claim 14, including a plurality of sensors on 
the harvesting machine, and wherein the operational testing on the sensors is 
carried out according to a preselected sequence. 



